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LQ XQGHUVWDQGLQJ SRSXODWLRQ DQG VSHFLHVOHYHO
VWUXFWXUH 1RWDEO\ JHQHWLF VWXGLHV XVLQJ
PLWRFKRQGULDO '1$ RQ WKH HDVWHUQ 1RUWK
$PHULFDQ R. flavipes DQG (XURSHDQ R.
santonensis VXSSRUW WKH V\QRQRP\ RI WKHVH WZR
VSHFLHV 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 $XVWLQ HW DO 
6WXGLHV XVLQJ PLFURVDWHOOLWHV GHYHORSHG IRU WKHVH
VSHFLHV KDYH EHHQ SDUWLFXODUO\ KHOSIXO LQ
XQGHUVWDQGLQJ SRSXODWLRQ DQG FRORQ\ JHQHWLF
VWUXFWXUH DQG EUHHGLQJ V\VWHPV DV ZHOO 9DUJR
 'URQQHW HW DO  +RZHYHU QR VLPLODU
VWXGLHV XVLQJ PLFURVDWHOOLWHV KDYH EHHQ SHUIRUPHG
RQ ZHVWHUQ 1RUWK $PHULFDQ VSHFLHV ZKLFK KDYH
EHHQ IXUWKHU FRQIRXQGHG GXH WR WKH SUHVHQFH RI
FU\SWLFVSHFLHV
,Q WKH VWDWH RI &DOLIRUQLD R. hesperus LV WKH PRVW
FRPPRQ VXEWHUUDQHDQ WHUPLWH ,W LV IRXQG
V\PSDWULFDOO\ LQ QRUWKHUQ &DOLIRUQLD ZLWK IRXU
SXWDWLYH \HW XQQDPHG VLVWHU VSHFLHV R. sp. &$%
R. sp. &$& R. sp &$' R. sp. &$% DQG R. sp.
&$& DUH UDUH FRPSDUHG WR R. hesperus DQG R. sp.
&$' ,Q WKLV SDSHU WKUHH QHZ PLFURVDWHOOLWHV DUH
GHVFULEHG IRU R. hesperus, DQG WKH XVH RI SULPHUV
SUHYLRXVO\ GHYHORSHG IRU R. flavipes DQG R.
santonensis ZLWK DOO IRXU SXWDWLYH &DOLIRUQLD
VSHFLHV DUH H[DPLQHG ZLWK WKH JRDO RI ILQGLQJ ORFL
LQIRUPDWLYH IRU ERWK SRSXODWLRQ DQG VSHFLHV OHYHO
VWXGLHV
Materials and Methods
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E\ SRROLQJ '1$ IURP  ZRUNHU WHUPLWHV IURP WKH
VDPH FRORQ\ DQG GLJHVWHG XVLQJ 6DX$, QJ RI
Table 1&KDUDFWHULVWLFVRIPLFURVDWHOOLWHORFLDQGFURVVDPSOLILFDWLRQUHVXOWVIRUIRXUZHVWHUQ1RUWK$PHULFDQ Reticulitermes VSHFLHV
Locus Primer Sequence (5ᓉ–3 ᓉ) Repeat Motif
GenBank
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± ES '1$ ZDV OLJDWHG LQWR S%OXHVFULSW
.6 YHFWRU 6WUDWDJHQH ZZZVWUDWDJHQHFRP
DQG WUDQVIRUPHG LQWR ;/ (SLFXULDQ &ROL 8OWUD
FRPSHWHQW FHOOV 6WUDWDJHQH $SSUR[LPDWHO\
 UHFRPELQDQW FORQHV ZHUH OLIWHG RQWR Q\ORQ
PHPEUDQHV DQG ZHUH VFUHHQHG E\ K\EULGL]DWLRQ
ZLWK WZR VHWV RI ',*ᓉ HQGODEHOHG SUREHV >&
$$& $$* $$7 $7& $&7 &
$&$*@ %RHKULQJHU 0DQQKHLP
ZZZURFKHFRP 3ODVPLGV IURP  SRVLWLYH
FORQHV ZHUH SXULILHG XVLQJ D PLQLSUHS NLW
4XLDJHQ ZZZTLDJHQFRP DQG VHTXHQFHG RQ DQ
$%,;/ DXWRPDWHG VHTXHQFHU WKURXJK WKH
'LYLVLRQ RI %LRORJLFDO 6FLHQFHV &RUH 6HTXHQFLQJ
)DFLOLW\ DW WKH 8QLYHUVLW\ RI &DOLIRUQLD 'DYLV
)URP WKH  SRVLWLYH FORQH VHTXHQFHV VHYHQ VHWV
RI SULPHUV ZHUH GHVLJQHG XVLQJ 3ULPHU  6RIWZDUH
5R]HQ DQG 6NDOHWVN\  WKUHH RI ZKLFK ZHUH
SRO\PRUSKLF DQG GHHPHG DFFHSWDEOH IRU
SRSXODWLRQ JHQHWLF VWXGLHV 7KHVH WKUHH SULPHU
SDLUV 5K 5K 5K SOXV QLQH VHWV RI
SULPHUV 5I IURP 9DUJR  DQG WHQ 5V
IURP 'URQQHW HW DO  ZHUH VFUHHQHG IRU
YDULDELOLW\
(DFK ORFXV ZDV VFUHHQHG E\ JHQRW\SLQJ WZR
LQGLYLGXDOV SHU FRORQ\ 6FUHHQLQJ RI FRORQLHV ZDV
IRFXVHG RQ R. hesperus DQG R. sp &$' DV WKHVH
WZR VSHFLHV KDYH WKH ODUJHVW GLVWULEXWLRQ LQ
&DOLIRUQLD DQG DUH WKH PRVW FRPPRQ WD[D IRXQG
R. sp. &$% DQG R. sp. &$& KDYH EHHQ UHSRUWHG
IURP D VPDOO DUHD DQG FRORQLHV FDQ EH GLIILFXOW WR
ILQG &RSUHQ HW DO  0RUH FRORQLHV ZHUH
VFUHHQHG IRU 5K DQG 5I ORFL WKDQ 5V ORFL EHFDXVH
RI WKH OLNHOLKRRG RI ILQGLQJ PRUH YDULDWLRQ ZLWK
±ES UHSHDWV WKDQ WKH ES UHSHDWV IRXQG LQ WKH
PDMRULW\ RI 5V ORFL 'URQQHW HW DO 
7KLUW\VL[ FRORQLHV RI R. hesperus ZHUH H[DPLQHG
DV ZHOO DV IRXU WR VHYHQ FRORQLHV IURP WKH RWKHU
VSHFLHV IRU WKH 5K DQG 5I SULPHUV 2QH WR VL[
FRORQLHV ZHUH VFUHHQHG RI HDFK WD[RQ IRU WKH 5V
SULPHUV 7DEOH  $OO DYDLODEOH FRORQLHV ZHUH XVHG
IRU VFUHHQLQJ EXW ZKHUH IHZ FRORQLHV ZHUH
DYDLODEOH HVWLPDWHV RI SRO\PRUSKLVP ZHUH
OLPLWHGWRRQO\WKRVHORFLZLWKVXIILFLHQWVDPSOHV
1LQH LQGLYLGXDOV IURP WKUHH FRORQLHV ZHUH JXWWHG
DQG WHVWHG RQ DOO 5K ORFL $PSOLILFDWLRQ RI WKH ORFL
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9RO_$UWLFOH KLQGJXWV UHPRYHG 7KH ORFL DPSOLILHG VXFFHVVIXOO\
LQGLFDWLQJ WKDW FRQWDPLQDWLRQ RI JXW PLFUREHV ZDV
QRW D SUREOHP 7KHUHIRUH ZKROH ERGLHV ZHUH WKHQ
H[WUDFWHG XVLQJ D VWDQGDUG SKHQROFKORURIRUP
SURWRFRO IRU IXUWKHU DQDO\VHV 5K DQG 5I SULPHUV
ZHUH DQDO\]HG XVLQJ PDQXDO VHTXHQFLQJ
WHFKQLTXHV IRU IUDJPHQW DQDO\VLV *LEFR %5/
ZZZOLIHWHFKFRP 3&5 UHDFWLRQV ZHUH VHW XS LQ
 ƫO UHDFWLRQ YROXPHV FRQWDLQLQJ  ƫJ RI '1$
P0 0J&O 3&5 EXIIHU  P0 .&/ P0
WULV  JHODWLQ  7ULWRQ;  P0 HDFK
G173 8 7DT SRO\PHUDVH DQG  P0 IRUZDUG
DQG UHYHUVH SULPHUV 3&5 ZDV SHUIRUPHG RQ D
37& WKHUPDO F\FOHU 0- 5HVHDUFK
ZZZPMUFRP XVLQJ WKH IROORZLQJ SURJUDP
LQLWLDO GHQDWXUDWLRQ VWHS &  PLQ  F\FOHV
DW &  VHF SULPHU 7P 7DEOH   VHF
&  VHF IROORZHG E\ D ILQDO H[WHQVLRQ VWHS
RI  PLQ DW & 3&5 SURGXFWV ZHUH UHVROYHG RQ D
 GHQDWXULQJ SRO\DFU\ODPLGH JHO DQG YLVXDOL]HG
XVLQJ VLOYHU 6L]LQJ RI DOOHOHV DW HDFK ORFXV ZDV
GRQH PDQXDOO\ E\ FRPSDULVRQ WR D VHTXHQFHG
S*(0 =I SODVPLG YHFWRU 3URPHJD
ZZZSURPHJDFRPDQGSUHYLRXVO\VFRUHGDOOHOHV
5V SULPHUV ZHUH VFUHHQHG XVLQJ DXWRPDWHG
VHTXHQFLQJ WHFKQLTXHV IRU IUDJPHQW DQDO\VLV DQG
SULPHUV ZHUH HQGODEHOHG ZLWK D ᓉ,5'
IOXRUHVFHQW PRGLILFDWLRQ 0:*%LRWHFK
ZZZPZJGQDFRP 3&5 DPSOLILFDWLRQV ZHUH
SHUIRUPHG DV GHVFULEHG LQ 'URQQHW HW DO 
3&5 SURGXFWV ZHUH VHSDUDWHG E\ HOHFWURSKRUHVLV
RQ  SRO\DFU\ODPLGH JHOV DQG UXQ RQ D /L&RU
ZZZOLFRUFRP  / '1$ VHTXHQFHU $OOHOHV
ZHUH VFRUHG XVLQJ *HQHSURILOHU  VRIWZDUH
6FDQDO\WLFVZZZVFDQDO\WLFVFRP
Results and Discussion
7KH ORFL VWXGLHG LQ WKLV SDSHU VKRZ YDULDELOLW\
DSSURSULDWH IRU ERWK SRSXODWLRQ DQG VSHFLHV OHYHO
VWXGLHV 7KH WKUHH ORFL VSHFLILFDOO\ GHYHORSHG IRU
R. hesperus GLG QRW DPSOLI\ LQ DQ\ RI WKH RWKHU
VSHFLHV 2I WKH  UHPDLQLQJ ORFL  JDYH
VFRUHDEOH SURGXFWV IRU R. hesperus  IRU R. sp.
&$%  for R. sp. &$& DQG  IRU R. sp& $  '
7DEOH  2I DOO ORFL  ZHUH SRO\PRUSKLF LQ R.
hesperusL QR. sp. &$%  LQ R. sp. &$&  LQ
R. sp &$' LQGLFDWLQJ WKHVH ORFL ZRXOG KDYH
YDULDWLRQ DSSURSULDWH IRU SRSXODWLRQ OHYHO VWXGLHV
7DEOH  /HYHOV RI KHWHUR]\JRVLW\ RI 5K DQG 5I
ORFL UHSRUWHG LQ 7DEOH  UDQJH IURP D ORZ RI 
IRU ORFXV 5I  LQ R. sp. &$% WR D KLJK RI 
IRU ORFXV 5I  LQ R. hesperus IXUWKHU
VXSSRUWLQJWKHLUXWLOLW\LQSRSXODWLRQVWXGLHV
,I DOO IRXU SXWDWLYH VSHFLHV ZHUH V\QRQ\PRXV WKHQ
SDWWHUQV RI PLFURVDWHOOLWH DPSOLILFDWLRQ ZRXOG EH
VLPLODU +RZHYHU UHVXOWV IURP  ORFL VKRZHG
DOOHOHV RU DPSOLILFDWLRQ SDWWHUQV XQLTXH WR D
PLQLPXP RI RQH RU WZR VSHFLHV DQG VKRXOG EH
XVHIXO IRU WD[RQRPLF VWXGLHV DPRQJ WKH  VSHFLHV
7DEOH  )RXU ORFL RQO\ DPSOLI\ LQ RQH VSHFLHV
5K  5K  5K  LQ R. hesperus 5I 
DQG 5V  LQ R. sp. &$' /RFL 5I  DQG 5I
 KDYH DOOHOHV XQLTXH WR HDFK RI WKH IRXU
VSHFLHV R. sp. &$% LV PRQRPRUSKLF DW 5I
DQG R. sp. &$& KDV XQLTXH DOOHOHV DW 5I
6SHFLILFDOO\ ILQGLQJ IL[HG JHQHWLF GLIIHUHQFHV
DPRQJ FU\SWLF VSHFLHV WKDW UHVXOW LQ UHFLSURFDO
PRQRSK\O\ SDUWLFXODUO\ DPRQJ V\PSDWULF VSHFLHV
ZLOO SURYLGH LQIRUPDWLRQ XVHIXO IRU WD[RQRPLF
VWXGLHV
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